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1. Introduction
In RAN2#73bis meeting, EAB was agreed to be the baseline scheme for RAN overload control. In RAN2#74/ RAN2#75 meeting, some agreements about EAB were reached. Based on the agreements in previous meetings, this contribution aims to make some further discussion on the following two open issues for EAB:

· How to capture the EAB information? 
· How to transmit the EAB information? 
In section 2, we discuss these two open issues and give the corresponding proposals. 
2. Discussion
2.1. Issue1: Should EAB information be included in a new SIB or existing SIBs?
Legacy ACB information is included in SIB3 for UMTS and included in SIB2 for LTE, so it is natural to think that EAB information can also be included in SIB3 for UMTS and in SIB2 for LTE. 
However, with this method, if the EAB information changes, the value tag will be updated and H2H UEs will unnecessarily read SIB2/3. 
Besides, for UMTS, the PCCPCH resource carrying broadcast information is limited, if the size of a SIB exceeds a threshold (in the best case one segment can contain 222 bits), the SIB will be segmented. If EAB information is included in SIB3, it may lead to more segments for SIB3 and increase the delay of acquiring system information for legacy UEs. When EAB information is updated, the UEs configured for EAB only needs to read the new SIB according to the value tag information, and legacy UEs will ignore the updated information. If included in a new SIB, for LTE, if ETWS-alike transmission method is adopted, UEs configured for EAB also only needs to read the new SIB according to the indication in paging message, and legacy UEs will ignore the updated information. Even though without ETWS-alike transmission method, a new SIB will not bring any problem.
Additionally, EAB functionality is already specified in GSM, and a new SIB is included for EAB information, which can also be taken into account.

From the analysis, it is preferred to include the EAB information in a new SIB.
Proposal 1: It is proposed that EAB information is included in a new SIB.
2.2. Issue 2: How to transmit the EAB information?
The methods of informing EAB information have been discussed the last RAN2 meeting, and the following options are taken into account:
Alternative 1: The legacy SIB notification mechanism
For UMTS, once EAB information is broadcasted, for UEs in idle, UTRAN should notify the new value tag for the MIB in a PAGING TYPE 1 message. If the value of IE "MIB value tag" in PAGING TYPE 1 is different from the stored value tag of the MIB, the UEs will read the MIB information and compare the value tag of each SIB in scheduling information with the stored value. If different, the UEs will read corresponding SIB or SB. With this method, the typical delay of EAB updated is about 3 seconds (the total time to read paging (typical 1280ms), MIB information (80ms), SB information (80), SIB information (640)), which is obviously acceptable.
Pros:
· No change to current specification

· The delay to read EAB information can be acceptable

Cons:
· If EAB is included in existing SIB (SIB3), legacy H2H UEs will read the SIB and may increase the H2H UE power consumption; if EAB is included in a new SIB, legacy UE will read MIB information.
For LTE, once EAB information is broadcasted, E-UTRAN should notify the change of system information by Paging message including the systemInfoModification during a modification period. In the next modification period, all UEs received the paging message will try to re-acquire the updated system information. From above description, the following cons and pros can be foreseen:
Pros:
· No change to current specification;

Cons:
· Affect legacy UEs’ behaviors. If EAB information is updated frequently, legacy UEs will read all the unnecessary SIBs frequently, which will lead to undesirable UE power consumption.

· Increase the delay for EAB information to take effect. It will increase the delay for the UEs to acquire the updated EAB information due to Modification Period Boundary, and during that time there is possibility the undesirable access.

Alternative 2: Re-acquire SIB information before accessing network.
For the UEs configured for EAB, when attempting to access network, UE shall firstly re-acquire SIB that may include EAB information.
Pros:
·  No impacts on legacy UEs. Only UEs configured for EAB need to require the up-to-latest information;
Cons:
· Introduce extra access delay. The access time is increased due to re-acquiring SIB information.
· Introduce extra power consumption. MTC device needs to require the SIB before every access attempt.

· Worsen the network congestion. It also concentrates large amount of access requests at the modification period boundary, and so some distributing mechanism needs to be introduced to resolve the problem. 
Alternative 3: ETWS-alike notification mechanism
In LTE current specification, the ETWS occurrence is notified by Paging message, and there is no need for UEs to waiting for the MPB, the ETWS information can be valid immediately. Additionally, UEs only need to re-acquire the new SIB. Similarly, the network also can notify EAB occurrence by Paging message with the corresponding indicator. When reading the indicator, the UEs configured for EAB require immediately the SIB including EAB information. Compare to other alternative, we can find:

Pros:
· Reduce the delay for EAB information to take effect. UEs will read the EAB SIB immediately without waiting the MPB.
· No impact on legacy UEs. Only the UEs configured for EAB will read EAB SIB.

· Be beneficial to power consumption.

· Little changes to current specification because ETWS is the current mechanism.
Cons:
· Has impact on Paging message. Need to add a new indicator to Paging message.

For UMTS, the ETWS mechanism is different with LTE. In UMTS, ETWS information is included in PAGING TYPE 1 message, which obviously is not applicable for EAB, since EAB information needs to be transmitted on broadcast channel. And the ETWS mechanism in LTE is similar to the legacy mechanism in UMTS, so it seems there is no need to introduce ETWS mechanism to UMTS.
Alternative 4: EAB Indication in RAR of change
This method is mentioned in [6], an indicator (1bit) will be added in RAR message to inform that RAN is overload. UE can get the indicator from the RAR message sent to itself or sent to other UEs. If reading the overload information, the UEs attempting to access network should acquire the SIB information firstly. And then decide whether keeping the subsequent access procedure or not. From the description, it can be found:
Pros:
· Reduce the delay for EAB information to take effect. MTC device will read the EAB SIB immediately when getting the indicator from the RAR message.

Cons:
· Preamble is always allowed, which causes preamble congestion.
· Large change to current specification.
· UE needs to decode all other UEs’ RAR messages to obtain the RAN overload information in advance, which increase much complexity to UE implementation, power consumption. 
Table 1 reflects the analysis of the 4 candidates’ methods for LTE. And Table 2 reflects the potential methods for UMTS.
Table 1: summary for the four alternatives (for LTE) 
	Solutions
	Impact on Specification
	Impact on legacy UEs
	Impact on Power Consumption
	Impact on implementation 
	The delay to take effect

	Alt 1
	 Low
	Large 
	Low 
	Low. 
	Middle.

	Alt 2
	Large 
	No
	Large.
	Low.
	Low

	Alt 3
	Low
	No.
	Low 
	Low.
	Low

	Alt 4
	Large
	No
	Large.
	Large. 
	Low


Table 2: summary for the potential alternatives (for UMTS)

	Solutions
	Impact on Specification
	Impact on legacy UEs
	Impact on Power Consumption
	Impact on implementation 
	The delay to take effect

	Alt 1
	Low
	Low 
	Low 
	Low. 
	Low

	Alt 2
	Large
	No
	Large.
	Low.
	Low


From these two tables, the following observations can be got: 

Observation1: According to table 1, for LTE, alt2 has large impact on specification, power consumption, and alt4 has also large impact on specification, power consumption, implementation complexity. Alt1 has some delay for UE to obtain the EAB information. 
Observation2: According to table 2, for UMTS, alt2 has large impact on specification and power consumption.

From the analysis, considering the RAN overload will not occur frequently, alt2 and alt4 are not competitive solutions for LTE. And for UMTS, the legacy mechanism is enough. So, we propose: 

Proposal 2: For LTE, it is proposed to adopt the Alternative 3 (ETWS-alike) as the EAB information transmission scheme. 
Proposal 3: For UMTS, it is proposed to adopt the Alternative 1 (legacy mechanism) as the EAB information transmission scheme.
3. Conclusions
Proposal 1: It is proposed that EAB information is included in a new SIB.
Proposal 2: For LTE, it is proposed to adopt the Alternative 3 (ETWS-alike) as the EAB information transmission scheme. 
Proposal 3: For UMTS, it is proposed to adopt the Alternative 1 (legacy mechanism) as the EAB information transmission scheme.
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